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Appendix B



SUMMARY OF RESULTS CALCULATIONS

P,

Vm (std) =17.647 x Vm x

Vw (std) = 0.0471x Ve

B { Vw (std)

Vw (std) + Vm (std)

DH

+
13.6 |,y
(460 + Tm)

|

Vlc = water + silica net

Md = (0.44x %CO,) +(0.32x %0,) +[0.28x (100 - %CO, —%0,)]

MS = Md x (1- Bws) + (18 x Bws)

<= (Ts +460)
Msx Ps

\%

x+/DP x Cpx 85.49

Acfm = Vsx Area (of stack or duct) x 60

Dscfm = Acfmx17.647 x

Scfm = Acfmx 17.647 x

Scfh = Scfin x 60 22
hr

Form 1025 [Rev. 5/99]

Ps

| (460+Ts) |

Ps

| (460+Ts) |

-

x (1-Bws)

34

Ps
Ms
Md

Bws

Il

pitot tube correction factor
absolute flue gas pressure
molecular weight of gas (Ib/lb mole)

= dry molecular weight of gas

(Ib/1b mole)
water vapor in gas stream proportion
by volume

©Mostardi-Platt Associates, Inc.



CALCULATION FORMULAS

AH AH
T Pbar + m Pbar + Eg
1. Vm(std) = VmY TI\S-@— —T— = Kl Vm Y ——_T—
m std m
2. Vw(std) = V;c[ﬁ—w)(%gij = I<2\/l<:
w std
3' Bws — Vw(std)
Vm(std) + Vw(std)
4a. C, = T
V.P,

4. W, =C,V,,p,

5. Cs = (15.43 grains/gram) (m, / Vi)

6. Cacf = 1543Kl[ mnPs ]
Vo) ¥ Vingy s
0, — 0,
7. %EA =( %0, - (0.5 %CO ) x 100
0.264 %N, - (%0, - 0.5 %CO
8. M, =0.44(%CO0O,) + 0.32(%0,) + 0.28(%N, + %CO)

9. M, =M,(1-B,,)+18.0B,,

10. v, = K,C, AP L
PM,
11. Qacfm = vsA(6Oscc/min)
12. Q. = (3600, )(1-B,,) v, (Tsths) 4
TsPstd

13. E (emission rate, lbs/hr) = Q,(C,/7000 grains/Ib)

Ts Vm(std) P, std Tst(std)

4. ] = =
1 ¥<V TstdvsgAnPs 60(1 - Bws) K4 PsVsA‘nH(1 - Bws)

Form 1034 [Rev. 5/97] 35
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NOMENCLATURE

A = Cross-sectional area of stack or duct, ft?
A, = Cross-sectional area of nozzle, ft’
B, = Water vapor in gas stream, proportion by volume
C,= Acetone blank residue concentration, g/g
C..s= Concentration of particulate matter in gas stream at actual conditions, gr/acf
C, = Pitot tube coefficient, dimensionless
C, = Concentration of particulate matter in gas stream, dry basis, corrected to standard conditions, gr/dscf
IKV = Isokinetic sampling variance, must be .90 <IKV < 1.10
M,y = Dry molecular weight of gas, Ib/Ib-mole
m, = Total amount of particulate matter collected, grams
M, = Molecular weight of gas, wet basis, Ib/lb-mole
M, = Molecular weight of water, 18.0 Ib/lb-mole
m, = Mass of residue of acetone after evaporation, grams
P,.. = Barometric pressure at testing site, in. Hg
P, = Static pressure of gas, in. Hg (in. H,0/13.6)
P, = Absolute pressure of gas, in. Hg = Py, + P,
P,s = Standard absolute pressure, 29.92 in. Hg
Q.m = Actual volumetric gas flow rate, acfm
Q4= Dry volumetric gas flow rate corrected to standard conditions, dscf/hr
= Ideal gas constant, 21.85 in. Hg-ft*/°R-lb-mole
T, = Absolute dry gas meter temperature, °R
= Absolute gas temperature, °R
T = Standard absolute temperature, 528°R
V,= Volume of acetone blank, ml
V.»= Volume of acetone used in wash, ml
V,.= Total volume of liquid collected in impingers and silica gel, ml
V.= Volume of gas sample as measured by dry gas meter, dcf
Ve = Volume of gas sample measured by dry gas meter, corrected to standard conditions, dscf
v, = Gas velocity, ft/sec
Vusy= Volume of water vapor in gas sample, corrected to standard conditions, scf
W, = Weight of residue in acetone wash, grams
Y = Dry gas meter calibration factor
= Average pressure differential across the orifice meter, in. H,O
Ap = Velocity head of gas, in. H,0
p.= Density of acetone, 0.7855 g/ml (average)
pw= Density of water, 0.002201 Ib/ml
= Total sampling time, minutes
K,= 17.64 °R/in. Hg
K,= 0.04707 ft*/ml
K,= 0.09450/100 = 0.000945

. 172
_ Pitot tube constant, 85.491 (to/1b - mole)(in. Hg)
sec|  (°RYin.H,0)

%EA = Percent excess air
%CO, = Percent carbon dioxide by volume, dry basis
%0, = Percent oxygen by volume, dry basis
%CO = Percent carbon monoxide by volume, dry basis
%N, = Percent nitrogen by volume, dry basis
0.264 = Ratio of O, to N, in air, v/v
2 ° 0.28= Molecular weight of N, or CO, divided by 100 , -
= 0.32 = Molecular weight of O, divided by 100
0.44 = Molecular weight of CO, divided by 100
13.6 = Specific gravity of mercury (Hg)

36
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MERCURY CALCULATIONS

Determination of Speciated Mercury

Concentration
1 -6
ug of Mercury detected x

ug

=|bs Mercury /sample
453.6g/lb 1Y7Samp

lbs Mercury/sample
Vm(std)

= lbs Mercury/dscf

Emission Rates
1bs Mercury /hr = Ibs /dscf x dscf/min x 60 min/ hr

209% o6

Ibs Mercury/10"? Btu = Ibs/dscf x F, Factor(dscf/ 10° Btu)x — T x
20.9% - O2%

Mercury Fractions

Elemental Mercury Catch — mercury collected in the acidified hydrogen peroxide (HNO;-
H,0,) and potassium permanganate (H,SO,-KMnO,) impinger solutions.

Oxidized Mercury Catch — mercury collected in the aqueous potassium chloride (KCI)
impinger solution.

Particle-bound Mercury Catch — mercury associated with the particulate matter collected
in the front half of the sampling train.

Determination of Mercury Available from Coal

-6 -
Ibs Mercury/hr = _ugM__erSJ_rz_(dry ) x 10 e X Ibs Coal (wet) x (1 —Bws) moisture corr.
g Coal ug hr
Ibs Mercury 10" Btu

Ibs Mercury/10 " Btu =
s hr hr

Form 1020 (Rev. 5/97) 37 © Mostardi-Platt Associates, Inc.



EMISSION RATE CALCULATIONS

A pollutant emission rate (E), expressed as pounds of pollutant per million Btu heat input from
the fuel combusted can be calculated by several methods as follows:

1.

C=C/7000 where, C = pollutant concentration, Ib/dscf
¢, = pollutant concentration, grains/dscf

If fuel flow is monitored and the fuel combusted during the test is sampled and
analyzed for gross calorific value, then:

E= QuC x 10°
fuel flow rate (Ib/ hr) GCV

where, E
GCV
Q. = dry volumetric gas flow at standard conditions, dscf / hr

Ibs per million Btu

gross calorific value, Btu/1b

If an integrated gas sample is taken during the test and analyzed for %CO, or
%0,, dry basis by volume, with an Orsat gas analyzer, then

EF, _100 or, E=CF 209 where,
(%CO, ) (20.9 - %0,)

%CO, and %O, are expressed as percent; and, for example, for subbituminous
and bituminous coals:

F. = a factor representing a ratio of the volume of carbon dioxide generated to the
calorific value of the fuel combusted, 1800 scf CO,/million Btu.

F = a factor representing a ratio of the volume of dry flue gases generated to the
calorific value of the fuel combusted, 9780 dscf/million Btu.

If fuel sample increments are taken and composited during the test and an ultimate
analysis is performed and the GCV is determined, then

30,
E = —3—2—1—%1(%@ where, %C = carbon content by weight expressed as percent
. [3.64 (%H) + 1.53 (%C) + 0.57 (%S) + 0.14 (%N) - 0.46 (%0,)] Lof
= X

GVC
where, H, C, S, N, and O are content by weight of hydrogen, carbon, sulfur,

nitrogen, and oxygen (expressed as percent) respectively.

If fuels other than subbituminous and bituminous coals are fired, other F-factors
than those above will apply; and, if combinations of different fuels are fired, the
F-factors must be prorated according to the fraction of the total heat input derived
from each type of fuel. 38
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. METHOD 3 : FIELD DATA SHEET
8 ~ INTEGRATED SAMPLES - GAS ANALYSIS

Project: Ze/ls Eagasy. ;:-'9’/:/4-)-‘—'6&};7":,%;* STE#m 5. Dae: _ LS ep? 52

~  Sampling Location: _¢/ai7%/ — fRec ,7,_@  ZoleT
' Source Condition: Nogr L ' Monitor Model No: R I
' Serial No: _£-3S -~ b

Fuel Type: _Conl :
2 Module No: Rate Meter Units: pr Orsat No. Bag Type: 75’0’49:6

est:(Run) No. = R Test (Run) No. %_2_ o
h SAMPLING ANALYSIS SAMPLING - ANALYSI
: % By Volume (dry basis) % By Volume (dry'bas
_ Port- | Clock Port- [ Clock ' b
Point | Time | Flow Point | Time | Flow : D
- No. | 24hr | Rate " | Total| co, | 0, | CO No. .| 24hr | Rate |Total | CO, | "0,
AAF2 oo [/ pu]  [184114 441 | 72y |toollpry [ E 1[351N.2
-z [V - 6.2y |42 2 v | | 1By Y2
[-12-2 [lose| Y FANEY 2-) lisis| V i 1B8.6ld.Y
2- (e 2 |0R ] ] 182138 [ 4d 2421 {1590 |/ Jon -
2-02-1 1V | Avg. | 2] (s50] Ave. | (3.724.7]
2-12-2 (1127} | oo 321z |
- 12 L ST o Pre-Run Leak Check: 2-/ 1 \y Pre-Run Leak Check:
2-2-112101 |\ {:m Train: v @ (0" @ 2-2 |é'¢‘} Train:
57’ 2-1 |12:27] | :n Bag: / @ ). Hq Y-l < | - Bag:
i 21253 Lon) . |Pipeties s @ o Wi 2-21" |/ Pipettes:
' Burette: / 2 4 woiw 3-1 {1703 v Burette:
Post-Run Leak Check: Post-Run Leak Check:
Train: Train:
Bag: Bag:
Pipettes: Pipettes:
A ( Burette: Burette:
)
VALIDATION - VALIDATION
Fuel Factor (F,) Percent Difference Fuel Factor (F,) Percent Difference
- Orsat Fuel Orsat Fuel F
Comments: Operator: ~ éD
- F12, (Orsat) < 20.9 - (%0, - 0.5 %CO) |
. s %CO, + %CO ’
. 0.209F, 0.651(1.53 %C - 3.64 %H - 0.57 %S - 0.14 %S + 0.14 %N - 0.46 %O0)
F (Fuel) = E = %C
o % Ditterence = . (Orls:at()F—u;“)(Fuel) - 100 54

Form 1022 [Rev. 5 97] ¢ Mostardi-Platt Associates. Inc.
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BTV

Project: Z 2@& _ [Aﬁ%‘ - C?(:l(r&(&
Sampling Location: _Tp

METHOD 3 - FIELD DATA SHEET

INTEGRATED SAMPLES - GAS ANALYSIS

Source Condition:

Fall Loaa(

Fuel Type: <o«

‘ Date: 7‘J‘W R

Monitor Model No:
Serial No:

Module No: __| Rate Meter Units: lFb Orsat No. 300§-00&  Bag Type:
est (Run) No. - Test (Run) No. et
SAMPLING ANALYSIS SAMPLING ANALYSIS
: ' % By Volume (dry basis) % By Volume (dry’b
Port- | Clock Port- | Clock T
Point | Time | Flow : Point | Time | Flow -
No. | 24hr | Rate Total | CO, | O, | CO No. | 24hr | Rate Total | CO, | O,
(-2 |g28 |1 |pn] 18 |13y |%e »
3 1B4o | | ¥ |/3.6|4.¢
2-1 853 ] |/ (8.2 3,8]4.2
208 || (o,
21 1931 ] ) Aavg 13,0 14y Avg.
2 M|
y-1 [loos| ! [pp Pre-Run Leak Check: Pre-Run Leak Check:
j 21101S o Train: o @ (0 H, Train:
Bag: L @ o = Bag:
. |Pipettes: ~5> ¢ T Pipettes:
Burette: /@ < m'n Burette:
Post-Run Leak Check: Post-Run Leak Check:
Train:v/ @ (0" # Train: '
[Bag: V'@ (0" U4 Bag:
Pipettes: /o 4 w' < Pipettes:
Burette: /@ Y i Burette:
VALIDATION VALIDATION
Fuel Factor (F,) Percent Difference Fuel Factor (F,) Percent Difference
Orsat Fuel Orsat Fuel
Comments: Operator: j“:ﬂ Dﬁnielc
F12. (Orsar) - 209~ (%0; - 0.5 %C0)
] %CO, + %CO
= 0.209F, 0.651(1.53 %C - 3.64 ZH + 0.57 %S ~ 0.14 %S + 0.14 %N - 0.46 %0)
. F, (Fuel) = === = e

% Ditterence =

Form 1022 [Rev. 597)

F, (Orsat) - F, (Fuel)
F, (Fuel)

100

¢ Mostardi-Platt Associates. Inc.
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METHOD 3 - FIELD DATA SHEET

INTEGRATED SAMPLES - GAS ANALYSIS

o323

Project: ___ DVea Qs € £l D“Q.- |
Sampling Location: __ S1h—es ~
Source Condition: Monitor Model No: _ -
- Fuel Type: Cort Serial No: _
; Module No: Rate Meter Units: * Orsat No. Bag Type:
est (Run) No. [ -|Test (Run) No. | Lo
SAMPLING ANALYSIS " SAMPLING - "ANALYSI
, % By Volume (dry basis) % By Volume (dry.
. [ Port- |Clock| %<1 Port- | Clock P
l Point | Time | Flow Point | Time | Flow SRR IR Il BT
No. [ 24hr [ Rate Total | CO, | O, | CO | | No.|24hr | Rate | Total | co, | ‘0, |:cO
'5 |-l [1o%5| % TS EI ol - {2 [— , , i R e
2o 2 (56| DHGIH — PN TR IS
% [1o48] + (§ 122 6a] — Z st 1.4
4 [1953] 1.4 o [1200] | 5
51094 14 Avg (22| (-~ 5| o5 vy Avg. |
o [NeF | LS Ll et 1S
Slues| 1s Pre-Run Leak Check: Y129y Pre-Run Leak Check:
Sl | 19 Train: v~ sl 1213 1.5 Train:
T Bag: S [y22d 1 & Bag:
po] el vee Pipettes: ol 1229 - 5 Pipettes:
(|~ — Burette: Wl — | — Burette:
Post-Run Leak Check: Post-Run Leak Check:
Train: o Train:
Bag: 1/ Bag:
Pipettes: / Pipettes:
Burette: * |Burette:
; VALIDATION VALIDATION S
N Fuel Factor (F,) Percent Difference Fuel Factor (F,) Percent Difference -
Orsat Fuel Orsat Fuel '
C
Comments: Operator: ‘j}\(
F12, (Orsar) = 209~ (%0: = 05 %C0)
. s %CO, + %CO
F.(Fuel) = 0.2295 _0.651(1.53 %C - 3.64 %H - 0.57 ZI;SC’ 0.14 %S + 0.14 %N - 0.46 %0)

% Difference =

Form 1022 {Rev. 397)

F, (Orsat) - F, (Fuel)
F, (Fuel)

100
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'METHOD 3 - FIELD DATA SHEET
INTEGRATED SAMPLES - GAS ANALYSIS

Project: Ve B Sren Cu s ) _  Date:
Sampling Location: STIye sy :
Source Condition: Monitor Model No:
Fuel Type: CodL _Serial No:
Module No: : Rate Meter Units: _- Orsat No. Bag Type:
est (Run) No. s : - |Test (Run) No. 2~ e
SAMPLING ANALYSIS SAMPLING
% By Volume (dry basis)
Port- | Clock Port- | Clock
Point | Time | Flow Point | Time | Flow
No. | 24hr | Rate Total| CO, | O, | CO /| :No. 1] 24hr | Rate
=l [ — @Ot [(53D oje 3 EEESk
D |1959) 1 5 #3502 = 2 2 [l 5~
8 (/5°4 .5 EAVEIRE 3 |foor | &
‘-{ 150%[ 1-5 o G (5
S|yl ) 'f Avg. [2 o] -5 S UIANE Avg.
ligte| 1< eI
I YK Pre-Run Leak Check: P62l 1y Pre-Run Leak Check:
Sltspe | 1-5 Train: "~ s 163y |- s Train:
e 1531 < Bag: (-~ 5 |/639 ) & Bag:
o168 15 _ |Pipettes:  ~" fol bl s Pipettes:
il o= — Burette: " i —_ — Burette:
=] T N
Post-Run Leak Check: Post-Run Leak Check:
) Train: Train:
Bag: L Bag:
|Pipettes: -~ Pipettes:
Burette: .~ - -|Burette:
VALIDATION " VALIDATION .
Fuel Factor (F,) Percent Difference Fuel Factor (F,) . Percent Difference
Orsat Fuel Orsat Fuel
Comments: v Operator: \l/l/
F12, (Orsat) = 209 - (%O: - 0.5 %2CO)
o, %CO, - %€0 /
. F,(Fuel) = 0.209& - 0.651(1.53 %C - 3.64 %“H ~0.57 %S ~ 0.14 %S + 0.14 N - 0.46 %0) - AT
, F. %C :
% Difference = F, ©Orsan - F, (Fuel) <100
. F, (Fuel) 507
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METHOD 3 - FIELD DATA SHEET
INTEGRATED SAMPLES - GAS ANALYSIS

Project: D ea e Coidin o Date

Sampling Location: S 7944d. &

Source Condition: ' Monitor Model No:
- Serial No:

Fuel Type: Canv
Module No: Rate Meter Units: Orsat No.

Bag Type:

est (Run) No. 3 Test (Run) No. __ < el 5
SAMPLING ANALYSIS SAMPLING ANALYSIS .
% By Volume (dry basis) % By Volume (dry basis)
Port- | Clock Port- | Clock
Point | Time | Flow Point | Time | Flow : :
No. | 24hr | Rate Total | CO, | O, | CO -No. | 24hr | Rate Total | CO, | O, | CO
BRI 1% 3]102] &l 2| — | — |
AX?2] | - [F3l]r 2] €.} > = |~
2[08527| 1% ¥ 3124 ) 3 (09391 ¢
7 [sin] 5 J[of% 1%
S|rssa ey Avg. |12, 4] & | s o /& Avg.
S IR R B YIRS Y j
Blogaal s Pre-Run Leak Check: * | OGs0| 1 = Pre-Run Leak Check: ,
o1y Train: «~ g lob==| | § Train: ;
G lbgst 7 Bag: ¢~ 4 [joow| 1 & Bag:
Do i 5 Pipettes: talfren 4 Pipettes:
- — Burette: / ‘ EEU et Bt Burette: '
teul " 3 p— i '
Post-Run Leak Check: Post-Run Leak Check: L
Train: <« |Train:
Bag: “ Bag:
Pipettes: & Pipettes:
Burette: Burette:
VALIDATION VALIDATION .
Fuel Factor (F,) Percent Difference Fuel Factor (F,) Percent Difference’
Orsat Fuel Orsat Fuel L
Comments: Operator: W
F12, (Orsat) = 209 - (‘7(0: - 0.5 %CO)
. - 3 - %CO, + %CO
F.(Fuel) = 0.?.(l):9F4 - 0.651(1.53 %C - 3.64 ZH - 0.57 Ziv 0.14 %S - 0.14 %N - 0.46 %0)
% Difference = F, (Orsay - F (Fuel) 100

F, (Fuel) 58
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PITOT TRAVERSE DATA . —
Project: D&é(’ {'\/é Ré*é’lor 00)"«‘(’ ﬁ\ - C/I‘F[Wﬂ({
Location: :E"\ le. (’ . / t L
I e Nl :
Date: Sepb | 1999 TestNo: Nz‘!,czzs,fiw Y1 75% - 75
*‘:)’on\,@' cHeck ‘ S
PointNo. | AP. | AP t, o Point No. AP’ NI t, o
¢psT =1 [o23 lezs [-25
- |02% égﬁ 0O
3 0,25 % | A
B 0 ] ~
Z- |__|043 coy |~8&°
 0Y6 cY9 | O
) 2 o046 ¢3¢ | O
3-1 |04¢ 649 |=17°
2 1044 (48 |-2,8°
sSERs 631 O
LT 4- | lo.s3 371 1 o
\ T |o.So 627 )
- 3 o Y8 2o |-2°
AV
| | 7.60%a8 T
i ; 0.(%eq | G38D 0% )
| \

Z9.5¢ ‘
P S vHg  Static O L/‘1’"Hzo P 9.Y “Hg p.2% | +Hg PitotID C, 8Y Temp.D
044x_ﬂ O %CO,= (. (L VAP, 6337 . £39 °F TG °R Flue Area gY. O f
Ah L 032x 42 %0, =+_1.7 Duct Dimensions & X 74!
’ 028 x DL. & bl %N, =+272. 70'1 Bws . lo 1-Bu .o Disturbance: Upstream 3. 3 is_ 1€
i) “o . No¥ Mdx .1 1-Bys) + (18 x_. \ - B,) =27./47A(Ms) © Downstream O .Y 8 olie ¢
: _ ( )JTs°R _
f Vks Sl v, =8549x __ Cp x s 750 Ps x Jap = ft/sec(Vs)
' Quin=31- 3 Vsx Flue Areax 60= X600 370 acfm Port Length l B Inches
Qust =,17:647 x ACFM P s R = SCFM
Quscim =°17.647 x ACFM x x (1-Bws) = DSCFM
S TN
Pre-test leak check 5% "H-;O Data Taken By: \} C—b [ . /\) S
-« Post-test leak check _____ “H,0 59 Field Engineer / Test Technician

Form 1012 [Rev. 5/97)
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PITOT TRAVERSE DATA
]1 Project: D\AV’\ gNQ"\‘;v\ Cuflsoe |
Location: __ 1" ( 7W,> : o
Date: 2 { l \OI Ci TestNo: N7 =~ “ | Time: T Y
ot N s s ' - B
PointNo. | AP JapP t, " .;— Point No. AP N/ - N: :
A | 235]0572[363 [0 | /- [O3=]054¢]%65 [
Z |0 35059+ $65 | UW. 4 2 | 0.3J[0558 [ Few | o,
S [t 3d[oss3| 36d [ 5.2 2 | O 3Xose6 |37 | o
< | 0. 770605 3| &, L 4 | O3] 0566| 3792 G5
5 | bgolosty |36 Y o g | 2510524393 (27
o [ 03y |Pece| T | 7.0 b | O3 |05t 32| []
2 |0 %5852 3T 7 & D |o3ze | 642 | (2 o
s [oy2|osee | 767 | )] © S o455 062 3 | |33
g |8 Y@ eci 368 | jo o T [O0kz[e757] 22| /7
i>|0.3) [V Be¥| 249 g 2 Jo |75 O] 29 |7 &
ite ) |Oevol 36| TV 11955089« 393 /¢ =
PRI AR 7 | Cro o0& 3T | (5 »
98 3|
TR
— ; ;6-;,:3& . ‘
1365 %
s %

-

Pl T 2Hg sids ¥ vH0 p, g 129 4 g Pitotip 1278, ¢ 52 Temp. D

0.44x 12 ' %co,= Jap t, oF T °R Flue Area fit
032x__+ 2 %0, =+ Duct Dimensions ___¢u s~
028x -' -7 %N, =+ Buso/Z  1-Bw & 1T=, Disturbance: Upstream
(22N6Mdx_ 32 1-B)+(18x_0 - °Bu)= - (Ms) Downstream
v, =85.49 x Cp x JTs R x Jap = ft/sec(Vs)
Ms x Ps
Quctm = Vs x Flue Area x 60 = acfm Port Length é Inches
Ps .
Qusetm = 17.647 x ACFM = CFM
- Qusetm =, 17.647 x X TOR S
Qusetm = [7.647 x ACFM x TPSR x (1-Bws) = DSCFM 37
s® p
Pre-test leak check "H,0 Data Taken By: /Lf / '
Post-test leak check "H,0 60 Field Engineer / Test Technician - -

©Mostardi-Platt Associates. Inc. -
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CALIBRATION PROCEDURES

PITOT TUBES

The pitot tubes used during this test program are fabricated according to the specificar
described and illustrated in the Code of Federal Regulations, Title 40, Part 60, Appendix
Methods 1 through 5 as published in the Federal Register, Volume 42, No. 160; hereafter
referred to by the appropriate method number. The pitot tubes comply with the alignment
specifications in Method 2, Section 4; and the pitot tube assemblies are in compliance with
specifications in the same section. .

Pitot tube assemblies are calibrated in accordance with Method 2, Section 4, against a
standard hemispherical pitot utilizing a wind tunnel meeting the specification in Method 2,
Section 4.1.2.

NOZZLES

The nozzles are measured according to Method 5, Section 5.1.

TEMPERATURE SENSING DEVICES

The potentiometer and thermocouples are calibrated against a mercury thermometer in a
calibration well. Alternatively, readings are checked utilizing a NBS traceable millivolt
source. . :
DRY GAS METERS

The test meters are calibrated according to Method 5, Section 5.3 and “Procedures for
Calibrating and Using Dry Gas Volume Meters as Calibration Standards” by P.R. Westlin
and R.T. Shigehara, March 10, 1978.

ANALYTICAL BALANCE

The accuracy of the analytlcal balance is checked with Class S, Stainless Steel Type 303
2weights manufactured by F. Hopken and Son, Jersey City, New Jersey.

a
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Pitot Tube Calibration Data

Calibration Pitot Tube: Type: HEMISTD  Size (OD): 1/4" Pitot ID #: 16018
Type "S" Pitot Tube ID Number: 514 (1/4") Cp(std) = 0.99
Calibration Date: 12/4/1997 * Performed By: M. McIntyre

Pyq4, (in.) H,O A-Side Calibration
Set Value | Read Value| P, (in.) HO Cos' DEV.’
0.25 0.27 0.39 0.829 0.001
0.55 0.55 0.79 0.822 0.005
0.85 0.85 1.20 0.831 0.003
1.00 1.05 1.50 0.828 0.001
2.00 2.00 2.85 0.829 0.002
3.00 3.00 4.30 0.827 0.001
Average 0.828 0.002

Py4, (in.) H,O B-Side Calibration
Set Value | Read Value P, (in.) H,O Cos' DEV.’
0.25 0.26 0.37 0.830 0.000
0.55 0.55 0.78 0.830 0.000
0.8 | 0.85 1.20 0.831 -0.001
1.00 1.05 1.50 - 0.828 . 0.002
2.00 2.00 2.85 0.829 0.001
3.00 3.00 4.25 10.832 0.002
Average 0.830 0.001

Co(A) - Cp(B)= 0.002 (must be < 0.01)

A P YDEV = Cp(s) — Cp, (must be < 0.01)

2 Cos) = Cosiay A P o

62
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Pitot Tube Calibration Data

Calibration Pitot Tube: Type: HEMISTD  Size (OD): 1/4" Pitot ID #: 16018
Type "S" Pitot Tube ID Number: 427 (1/4") Cp(std) = 0.99
- Calibration Date: -12/4/1997 Performed By: M. Mclntyre
Py, (in.) H,O A-Side Calibration
Set Value | Read Value P;, (in.) H,O Cos DEV.’
0.25 0.27 0.39 0.829 0.001
0.55 0.55 0.78 0.830 0.000
0.85 0.85 1.20 . 0.831 0.001
1.00 1.05 1.50 0.828 0.002
2.00 2.00 2.85 0.829 0.001
3.00 3.00 4.25 0.832 0.002
Average 0.830 0.001
P, (in.) H,O B-Side Calibration
Set Value | Read Value| Py, (in.) H;0 Cos' DEV.’ )
0.25 0.26 0.37 0.830 0.001
0.55 0.55 0.78 0.830 0.001
0.85. 0.85 . 1.20 0.831 0.001
1.00 1.05 1.50 0.828 ) 0.003
2.00 2.00 2.80 0.837 0.005
3.00 3.00 4.25 0.832 0.000
Average 0.831 0.002

Co(A) - Co(B)= 0.001 (must be < 0.01)

A Psnd
A Ps

é Cosy = Cpsud) ®DEV = Cps) — Cp, (must be < 0.01)

63
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Nozzle Calibration

Date:  9/1/99 Nozzle ID No.: Set 2

Analyst: JCD

'e st Post Test

. 1
/\2 0.235 1 \/

\ ﬁs 0236 2 ./

‘ : 0236 3 \/

0235 4 \/

— Average

/ ; : 0.236

64
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Nozzle Calibration
Date:  9/1/99 Nozzle ID No.: Set 3
Analyst: JCD
Pre Test Post Test
1
’ f 2

0.235
;/ 3
: 0.235

L S S

; ////// 0235

65
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) Nozzle Calibration
Date:  9/1/99 Nozzle ID No.: #10 Set A
Analyst: JCD
Pre Test Post Test
1
; 2
/\ 038 1/
: '3
! 1 : 0308 2
_h
: 0308 3 \/
0308 4 \/
| 3
. : l | Average
| 7 | 0.308
.- F 2
66
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Date: 9/1/99

Analyst: JICD

| /—1\\2
NN

3

DWG-AN2 (indnozzl.xls)

Nozzle Calibration

Nozzle ID No.:

#8 Set A

Pre Test

0.244

0.245

0.245

0.245

~ << <<

Post Test

Average

0.245

6’/
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STACK TEMPERATURE SENSOR CALIBRATION DATA FORM

N

|G

L

. F

: : E+460) . 100 <= 15 %

(FOR K-TYPE THERMOCOUPLES) {

EPA Control Module Number:  E35
Ambient Temperature: 88 °F
Model 1061; S/N: A20821

Date of Calibration Verification: 10/18/94

Name: Sarah Kaufman

Date: 07-27-99

Primary Standards Directly Traceable to
National Institute of Standards and Technolo

(NIST)

Reference Source (T/C Calibrator): Transmation, Inc. T

50 51 0.196
100 100 0.000
150 150 0.000
200 200 0.000
250 250 0.000
300 300 0.000
350 350 0.000
400 400 0.000 |
450 451 0.110
500 500. 0.000
| 550 551 0.099
600 601 " 0.094
650 650 0.000
700 700 0.000
800 800 0.000
900 901 0.074
1000 1000 0.000
1100 1101 0.064
1200 1201 0.060
*Every (50°F) for each reference point.

Ref. Temp., °F + 460
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STACK TEMPERATURE SENSOR CALIBRATION DATA FORM

(FOR K-TYPE THERMOCOUPLES) A
EPA Control Module Number: 677191 . Name: Sarah Kaufman
Ambient Temperature: 72 °F Date: 08-09-99
Model 1061; S/N: A20821 | Referenée SOL;rce (T/C Calibrator): Transmatio’n;. Inci.;

Date of Calibration Verification: 10/18/94

Primary Standards Dire<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>